Distribution of Petrosavia sakuraii (Petrosaviaceae), a rare mycoheterotrophic plant, may be determined by the abundance of its mycobionts.
Petrosavia sakuraii (Petrosaviaceae) is a rare, mycoheterotrophic plant species that has a specific symbiotic interaction with a narrow clade of arbuscular mycorrhizal (AM) fungi. In the present study, we tested the hypothesis that the distribution and abundance of mycobionts in two P. sakuraii habitats, Nagiso and Sengenyama (central Honshu, Japan), determine the distribution pattern of this rare plant. Nagiso is a thriving habitat with hundreds of P. sakuraii individuals per 100 m(2), whereas Sengenyama is a sparsely populated habitat with fewer than 10 individuals per 100 m(2). AM fungal communities associated with tree roots were compared at 20-cm distances from P. sakuraii shoots between the two habitats by molecular identification of AM fungal partial sequences of the small subunit ribosomal RNA gene. The percentage of AM fungal sequences showing over 99 % identity with those of the dominant P. sakuraii mycobionts was high (54.9 %) in Nagiso, but low (13.2 %) in Sengenyama. Accordingly, the abundance of P. sakuraii seems to reflect the proportion of potential mycobionts. It is likely that P. sakuraii mycobionts are not rare in Japanese warm temperate forests since 11.2 % of AM fungal sequences previously obtained from a deciduous broad-leaved forest devoid of P. sakuraii in Mizuho, central Honshu, Japan, were >99 % identical to those of the dominant P. sakuraii mycobionts. Thus, results suggest that the abundant mycobionts may be required for sufficient propagation of P. sakuraii, and this quantitative trait of AM fungal communities required for P. sakuraii may explain the rarity of this plant.